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M n $:-&1^1-|.R?Siatt« (10 1) 
^3SiKttS±tcjeB)t$nfc, IBlfcJ;tA'm2i0 2-:> 
iOSUittii (10 2a, 10 2b) (rw.zmmt.ti\t 

r^iv-7rxm.m ( i o 5 > ^^hfmmi-M^hm. 
\mmm ( 1 0 2 ) t , a^tii^Jiitcmsn/c h v 

U ri ( 1 0 3 ) fc . h J^^^;!^^' U Tl±{c Jg^ 
(104) t?:Wfl)3$fiBitthV;^;t- 
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m^m 13 M n if;^i-^mm^m t . miRm 
m.m±izm&^titz. isifcj:t/m^w2oo3sa[tt 

mtm^tsz t mmt-rmsmi ^/cts 2 tiea 
mmiihy^^^^m-^f: 

mttAt2 vzwmmi&L \- y^m^=t. 

mmm^L. mw&mmmk.\,zmm'^^%tj y y 
^^)vmrm^^^\.. m%iYy^iv)^')rmixzwii 

Kit h y^-m'^=^<n-^-nm, 

(if*3S6 ] immmmm<r>w. 1 <mmm}L\.z. 

^mhz t immt-rmisim 5 {zm^mmm h y 

ssim, m-itmmmrdimtwm^izmmix . tm 

5 ^zmmm-m h y^^)i'i^'^m=Fmmm. 
imm8] mmmm*-m<r>mi<Dmm.m±izM 

mmtciimmmmzmmix. mBmmmm<r>m 
mm^m&i-^z t i:nmt tt^^m 5 iz§m<^^^ 
tt hy^ji'm^=Fmmijm. 

coi^X-BUm^'n oztizxn. msimmmiz^ 



X. mimm^z^ttimm. mmtrdmrntm-^ 
^■^izti:mbthmm5iztm<mmthy=^ 

[000 n 

m.^-ty*)--^j:tizmm^timm& h 
t32:i/^(r>smijmizm-h. 

[0002] 

^m^LfcmM.yyyj^7^-bX:>(=i:U~ (MRAM) 

[0003] mm,im^bii. ^mm^zmm^mn 
■t^b^mm(omt<^m^^zt!btxmmim^it-t 

muzm^\ ^tnznm-thmff.mi(Diz'bX'mmm 

^aif-rttJ; 0;^^:'J-^a (MRAM) tLxmi^ 

^^thzbii^x'H. 2-)(r)m&m<7)mi>zmt 
m ( hy^^^iw^vrm) imxLti^yv^ y^mmi: 
ttsm.is.hy^^ji'm-^izio^^x. y-y^^fi^mm.tm 
m (TMRs&m) tcj: 0 2 o%\;j.±m^m^-imtf^ 

t#4)ixSJ;^tc^:-5fc (J. App 1 . Phys. , 7 

9, 4724 (1996) )o ZCOZbi^ r-t^lfbt 

X , zms^mmtrz^m.^ h y^^M^^mMi&tm 
m'f(TMRm^) ^fflv^7tMRAM*i»!i$taa& 
mbx\^?>, 

[0004 ] MRAMt2TMR?g^$rfflV^5%^, hy 

^wp>''?ijris-fii5tf2o(?)5s«ttiic7)3*>. -ijcomm 

(^m) con-fWisi^Mt^-ts^fcicio "0" t 
fdi "1" (^mm^tm-th. -umm.m(r>m^t:fi 

MR^^ (SV-TMRS^) bmitlh, 

[00051 01 iz^mmm^ h y 

^m^mi-. mi^za^^x. Km^mim^istsm 
mm 1 0 1 , mmm 102, nmmi^ts h y 
^iwi'j T« 1 0 3 . hxxmit^^m 1 0 4 fimdm 

m$tiX\<^l. gi«10 4ijJ:t^H«ll 0 2tfflv^ 

htimmmfAii, co, Fenxwiph^^m 
xmtK^timit±m^:^ti-^^x'hi. -li. 
mm 1 0 1 {=ffl^^^>i^^.R5SBBitt^^m, i r -m 

n, Pt-Mn, Ru-Rh-Mn^t', Un'ktlts^ 
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[00 06] t:ibX\ MRAM^j:t'(OmtXmUt, 

3 0 o~4 5 ox:<Dmmii^-^tixh, zcox o^mst 

[0007] Z(r)rmm±-tht:Mz. H^fl+tcT 

b*^mi^^tlX\>^h (App 1 . Phy s. Let 
t. . 76, 3792 (2000) ) . (Appl.P 
hys. Lett. . 76. 2424 (2000) ). 

{zmm^ilh 3 0 0-4 5 O'CCOmM^UltMnm 

100083 tfc, mmmtmmkmmizmi 

tV^I.(Appl. Phys. Lett. . 76. 37 

92 (200 0)), u»L. mmmtwmmtco 

[0009] 

in^^izmtiz t , imaxxmmiizm 

COO 1 0] 

m±izm!&^tit: , IS 1 fc J: t^^ 2 O 2 -?co3«Hitt« 

cr>mi,zmiMtfzi,ir^/i'yrxm\m^:mA.tm&i 

tim.it'SiAist^mix\,^t. 

[0011] :¥mmm& h y^^/\^m^i'mmii 

ttl±t:®l<O^Kttl, immtt:li.T=f:i\^7rm 
141. feJ:l^^2«05$iattl$:«iiLT?S^biI««S:fg 

[00 12] 

*)mmi,zmm-th. 

[0013] m2imx:^^m(r>-'mimmmm 
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m&hy^^ii^m'^^com^mmTsk-r, m2i,zm^ti 
ixo^z.Mn ^-ktt^Em&m 10 1. Tmm 
m^ml mmm ) 102a. ^^i^^ -kUT^jv 

m) 10 2b i^tmmmm 102. mtim 

-gS-tfhy^^;PVN''JTJil 0 3. l3J:t^a[tt«1stSr*t/ 

iKftS*ll0 4*>'>i<5i:«)i§^iTV^S. ^rfc. ::ix4> 

[ 0 0 1 4 ] if^. :^mizmm&hy^^m^ 

^ti. l«<Oh>':t>/l'A'urJlSr*rri>t<7)l;IS4>-f. 
2 m^}±<0^m^ V y U T«2:^r LT V t) i 

[0015] 132 ic^-f 5ii«tt h y^^m^n=f-t . a 
1 t^^-m*ogsiait h yA-iv^^^m=?-t<r>m\ ^{i, a 
«ii 0 2 ^<nmmim 1 0 1 *^^> t h yA^)Vf<.->) r 

m\0 3t'^hmn.tzU^ (TSS^aitll 0 2at± 

msmm 1 0 2 b t taiMi«^^c{ir^;i'7 r 

xJKttll 0 5$:^{t;^c^i:T'J)S. iffi^H^/iJirt 
;i-7 rxBSttl i 0 5 W. K^imm 1 0 1 tc-i-^ixi. 

iAnm^m±tmm:%m-fh. t-^ifi-^x. a 

mn&m±mtLxmm-th. 

[ 0 0 1 6 ] M nmm±m^w.mmn'B^iti^ 

1 n mVXfCOm^COmWmmThm n c7)S#tefc5:+^ 
m\-thZi:tfiX'^h, L(r>tz)sti. iBtxs+tsoo 

[0017] y[nmmskm^zm\^^iihmmmh l 
timmum^. Mn. axi/unxmrn. mmtfz 

^:<i:t 1«<0WPT*)'). X{ii!«. MS. fcilX^ 

I., Mnt&m±MiZZtlf,<0m-\im^h<7)imT(0 

[00 18] Mnfe«J[RS±ii{CMnJ:0i8^b$at<V^ 

[0019] M n{£tM56±ltM n t fdiM n J: 
mi}^(>WMlt:Mnl,zXr>xm7t^ixhZbtl'Ki:^'^t: 
iX^-rv^7C*t Ti . Ta. V. A 1 , Eu. 
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( F e , C otsXm i *><i>^SSPJ: OMmtl^'J^-^j: 

{i. Fe, Co, Ni, Mn. Ti. Ta. V. Al, 
E ufc it/S c *><?,^rl,PJ: D^tR$nSi!'^^:< 1 1 1 

\^xhiMtmm:h^. 

[ 0 0 2 0 ] M nmm3!tMi:T=t}vy rxmimwc 

^mimstthztifix-%h. zixki. mmm<r>w.\ 
<rmm/m^^z^^ lx \ ^tznnt^r^ii^y r xmm 
i,zx'omm.hi}>^x'hh, tt:. mifcj:t/f|g2«2 
'?(n^mmuzT^l\.yrxm.m^m^tzm^. m 
mm<pi>zt5\.^xmmim-^t^Mt ^zt ^^^v^w, gi 

rxmmm^'ktjMnm.mmxi.i. wmmi-^ 

Lfzifi'>X.imxnMz3 0 0'Ci:mth 
[002 1] Mnt£tS:l^6Jh;i^cfflv^^>i^ST*;^7TX 

mmntlXki. -fl53^Mm,oo-.Y, Mm 

<i;tlS07W, YtiB, Si, Zr, P, Mo, A 
1 \>i)^(:,tchmxm'S{^tih'y*j:< i: 1 1 « 

[ 0 0 2 2 J ±^UcJ: PtM n}!t;flJtRfi±J|fc LT«tg 

ttJll 0 Hct ^>'^-/^^^'•Jr)ll OSlct^L^Sri'^.}: 
9tC, TaiSSlSttS (ISl<05illtt«) 102at±ai 
3$iatt)i ( IB 2 <03§!iatt« ) 1 0 2 b fe <7)ISI{Cif Asn 

M n&«[|S)Sii:®^R3SiattJii:iI«St O^ffilcjf A-r 
St. @iflWil«Jg^*^L<«T-t«., ttz. Mn 

[0023] immA^^tsu n^mii!tM(r>W-^[i. 

m±mx(o h y:^^)i'!S,m^m.it h y^^fvn-^^co^ti 

miK. InmWFX-h^Zt^i'OltftLW - 
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■^j:hii^iXti^hh<OX\ Mnt£iJ[R&iiJi«if§<iO. 2 
nmmj3^UtL<. 0. 5nmUU:A<J:0»*UV\ 
[0024] T^)V7 r XWmni:'^tS}Arim.mit 

i«o5$t±, ^ico^etts+coaisi^tfBr-ti.^i:*^' 

T'l'fUfiV^OT', 0. 2nm^X±.XhfHi-\^X'h 

0. 5 nm]M±t'J>l.::i;*WtLV\ T^/t-^T 
xmttWfiSr^tfM nteiJc|5SiUi<OJi$c7)J:Rg(i#tRg 

[0025] *f6BBfc«l.3SStt h Sri? 

m-fuz\i. mmm<r>mm.mzii\^x. ymmm 
{mimwrn) 102a, y[nwm)±mio5. 
niix/imm'm {%2<mwm) 102b 

[0026] r^;l.7 TXiai4W42r^tfM nJSiJtKih 
ISrm-tStcti. -jKjeMmioo-.Y,t'^§ixl.Tt 

[0027] mmMm-^^tsmnmm±m^mm-h 
xmtihwm. m.mttz\mmmmi:m^L 

xv^irt') tfz^immmf^l'Z^nlx. ^commizm 
m<^>im]st:m0i.txi>x\\ mmm(7)mi 

(Dmmm±.izmntfz{mnx*)m. mmhL<ii 

mm^. m'mm^ttdimtn-mmmtx. ^ 
comizw\mm<omim immixi>x\<\ 
[ 0 0 2 8 ] ^fc, ^ma. ^mm. immax 

mmti>zti>x-^h, 

[ 0 0 2 9 ] J: -5 ^j:mmmm<r>mmmm^zii^^ 
X. imm*mm.mJ:mit^tnz<u7iM. mi 

{fir, R u , C u^:t'Sr^tfJ^^lc{±, ^mtiMcom. 

^, ^<o±izmmmimmuzm, mmixms.'& 
mcomimi:i^^ixM nmm±Mb ixm^^x t 

[0030] ijewj: 3 ^^mmmmmmmiza^^ 
•c, Rmmmizm?>'j'^^j:< t ^-nmMm^. 
^^mzn-^x. 2-o<nmm.m<m^zmimttz\i7 
^)vy rxm/m ( M n mma^m ) ^i^A,tm&',z l 

t5v>T, im'Sim^m.ts2-:>mmimm:H^ . 20 

[0031 ] ^wmmr)mmm\.z^^-}im^zii\^x 
ti, RS^istttJi 1 0 1 im^L. Tmmim (w, 1 
mmm ) 1 0 2 a , n 1 c^mmiztt tii^m^ 
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110 5. iixi/±mm.m {m2<Dmmm) i o 

tJ: 0 , S^lStt« 1 0 1 iz^ttllM nCD-^i:. R 

mmm 1 0 1 {zm-thTm^m&m i o 2 att»$rs£ss: 

amt^-^^t^, zcr>^^, Mni!!:m±mi 05 

sm. M n ffymLt/^mz 2 0 ox:jjuit*>i> ^ t 
*^if?i; L< . mmmmmm-thtzMzii2 5 o-m 
±ttiztmti<. ^^izsoo'Oiittthz 
ttfix>omi^\ ^:*}. ^mizuK^xii. imm 

iistsMnmm±m'ptt:m(^&miz. mcoTtmt 

[ 0 0 3 2 ] mm^0mLx^^mff)mmmi 

mm I, 
mmmi 

03 ( A) ~ (C ) ii:m^mmizm SV-TMRS 

'F<r>mmiom^i:mm(fZ^^-t®mmx'h h , 

[00 3 3] 03 (A) [z^.txo\.z. ^wmi m 

ST«iliiei8«SiS20 1, Ta*>^><i:SyN'.y7r-Ji2 
02, Pt-Mn*>^>^?,K^ett«2 0 3, *<j2nm 
c7)CoFe*><b=5rl.Tli5^lSttJi (t^immm) 2 
04a$r)(|<J:«l-tS, C:OTa53Siatte2 04a± 
m. 4nm(7)Ta}IM$:^^L/tf^, -eo^MS: 
5X-?#H^{C*<3 2 0 f>1- C i; J; 0 T a 
frr^X-eK-fbLT. TaK^L!|^*>(i^^Mn&iij|56jl: 
«2 0 5S:m-rS. 

[0034] 03 (B) tS^tJ:3l=, MnJ£ti5l*iha 
2 0 5±tC*«?2 n m<7)C o F e*»<b^l,±a53HKttl 
(ISKOSSaitil) 204bS:ai-tl., T 

mm.'&m 204a, m nfestiWits 2 0 5*3 j;y±g5 
2 0 4b i^-thmimmm 20 a im^t 

I.. <J;t. A l 203*>A>^:l> hy^xyuyN'UTJi2 0 6Sr 
SlLTtf^. h>*/P>'N''JTJi2 0 6^ffiS:r7Xvi! 
^b-tl., ::<0Ny^^;t'A'>;T12 0 6±{c. Co^Fe^ 

t^t^ts:mi\LU^m201 . li^ti*il2 0 75r«:?Stt 
[0035] 03 (C) ^Zn^-tXo^Z^ ftll«209± 

^zjumMB<r)mmm.-thy t v vf^^- 
yyixTmmMmcr)f^^-y^mm-i. ±127 

-^x^ tLx-fuwrnnMi. o±a5w#i^>f 5 'J 
y^^ix hy^^/i^m-^mtj-^i'-yimmt^, ±127 



y^^tcj: 0 s i 02 ^^tfi^je^^2 1 0 mmt 

-f-COf^. *«;3 0 0'C<0KSt|^T'*«;7kOe(^at^S: 
mntfc^mX'^2m^T--;\^^'fr\K iS^WS2 
0 4<7)ja^b5:Sl«$-ti-^. «S^igiig2 1 Olc 

ay:?^'h*-;WS-BgnL/^^. ±a51BI8«fig21 1$- 

SV-TMRS^&8^ji-ri>, 
[0036] ZCOSV -TMRmf-t,Z^fy5kO ecom.^ 
^miiUj:i}^(:>M^'i'X'T--J\^Uz. 7--)\^^^: 

3 0 0-4 0 o-cff^mmT^it^itxii. 5%m. 
[0037] -n. M nm.m±mt l-ct a 

V-TMRm^i:mmUz. ZcrtSV-TMRm^f-izM 
LX±tibW\W.^j:7~~)li:ff^tz. -^cnm^. T-- 
vkia^?- 3 5 0"Cfc L;t i: #K^ffitn3Eit${iftJ2 0% 

mr L , r--;wia)S^ 4oo'ci:L^fc§ mm.m 
^mimsxizmTtfz, 

[0038] JJLhOJ: 3 Jc, M n m.m±m izT aMt 
[00 39] ll)5g0S2 

04 (A) - (D) (i*^BHlCfSSflilC7)SV-TMRS 

S-W-fSxaT/UXbTWN'/l^T'MTMR^^T'^iO, M 
RAM{cfflv^<^ixl,. Z(OTmRmi-ii^^mWi±i<z 

m&^iifzmmmm-^x'Sy o , tm Rs^ji^e^i^ 
±m^^tifzT^Mimf^±izmm^tih. zcot^ 
mwi. ¥mmnmt?>ryyi:mLx. ^««c 
m±mmm^ixfzmm h^yjx^tim^tih, 

[0040] 04 (A) l,Z7fitXoiz.m^^Uj:^^^f^n$ 

wmikizmmBmm^i. ry^m^ttztk, 

ftS^xyt-/ ^ 'J y^^t J; 0 , A 1 /W*>^>^§TgBg2 
|im®i3 0K Ta*>^^§A.y7T-ii3 0 2, I 
r-Mn*>A>^rSmi^^attil3 0 3. *5j2nmcOC 

©9 F e *»A>^r«,m 1 TSBSsisttii 3 0 4a md^mm 

lT^mm'm3O4a<D0mi,zm. 5nm(7)Sgl& 
«J:KilJi3 0 5S:?gB!t^|., 
[004 1 ] 04 (B) (ciK-tiatc, miteiiisfejha 

3 0 5±{C, $^>2nmCOCo7Fe3*»4>'S:-&ISl±gP3S 

KttJi3 0 4b&asT&. Lt, miTiiPSsiatt 
«3 0 4 a . IS 1 w:m±m 3 0 5*3 it/m 1 imm 
1413 0 4 b ^w-r^m 1 ia-fLii«i 3 o 4 mm- 

I,. <}i:t, A l 203*»f>^I.ISl h>':t-/l/>''i:UTl3 0 
6. Co9Fe*>^>=5rSlS^fcg*13 0 7, AljOj** 

^>^.S|g2 hy;tvU-'N''Jrl3 0 8, *^2. 5nm£7)C 

07F e3i}>h^j:m2rmmm3 0 9 a$-)i@ij:«i 
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2T^^m.m 3 0 9 a^mmizm . 5 n mcom2^ 

[004 2] 04 (C) ^ZTTsi-XoiZ. SB2feiJcKih« 
3 10±t. 5nm<OCo9Fe*»<i>^r$m2± 
SII5Si«ttJi3 0 9b2:ai-r5. C: 3 LT, m2TSI55S 

®ttB3 0 9a, ^2teiJjR6iUl3 10fcJ:l/^2±gi5 

^Htts 3 0 9b ^^t^m 2 m-immm 2092:?^^ 

tS. I r-Mn*>/^^&|g2M^)SttJ13 1 

1. Ta*»/i>^rl,ffiaii3 12S:«})J««-?-.S.. 

10 0 4 3] a±.<^xoi,z. z<7)mimmiz}}\,^zii. 
^ti'^timit5Xi/m2(OMnmm±m305. 31 

0^fil5t;±T2l<05Sffittlco*rip|S:S?;tTV^S, Ztl 
«i, ilibll«1304, 3 0 9mil:^^'h$<-tl./i 

[0044] 04 (D) t*-tJ:dt. «l»i31 2± 

y^^t J; 0 S i 02*»<i>^:l,Ji^«igiM3 1 3 5-ita-r 
S . -e cof^ . *!> 3 2 5 'C(?DKS4'T'$«J 7 k O e COIKJ^S: 
epil0L/c«®-C-2fl#^r::^-;W$rff9, ^OXStcto 
T, l^lfcJ:t^ll2«0Rg$iSttJ130 3, 3 1 1 ^^OOM 

3 0 5, 31 ofcii^L. mimm(mmmmm 

-f»m$n, mit3J:t/^m2«OMnt£^|5eih«3 0 
5, 3 1 0WiMnBe-fb1*l**-^iil'6J;^t^i>. Ztl 

tmrnz. ^ii5xx/m2ff)mmmm304. 309 

L, MRAMtfiOSV-TMR^^^rS^jtt-S). 
[004 5] C<Of*, MRAM$:^fig$-t«.:ty)(0;iS 

jg^UBEitng^ieisis w^ist V - s V - T 

MR^^ti3 0 0-4 0 0'Ccr>mmJ.mWlkti>. 

(s^cosv-TMR?g^f{i, v:nA>c^s«!!iaxe*<JS 

SV-TMRIgi^T'«i> MRAM^f|fc{Cf5j4 0%<Oil 

Oct ? . M nw:m±mizm'imitiimm 
t:m^^tzmizhmixh. 

[0046] 05 {=04 (D) «0SV-TMR3g^S:^ 

7r;-ti. 0 (c. V 3>'as4 0 1 (cti, y- h«®4 0 
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2, y-;?., YV^yfmA03^ 4 04$r-^t;MOS 

;?iaiLffl«0V-H5^> (WLl) tLXm^^tytlh, 
y-hmS4 0 2±{c{ii^®fcJ;t^S#a;^^fflc7)7- 
(WL2) 4 06*i}e^$itTI<^l>, MOSh 
7 y KW^ y^lS4 0 4 tJi^Jitcai^>ii* 

ilitr5i5'4 0 5*i«^^fL. ?^5{cr7/4 0 5±tl 
fiTgPieJSmffiil 3 0 1 iiT V ^5 . ^ cOTSPSi 

lll;ffi«3 0 l±c7)»g^ii;^^fflc7)V-H5-f > (WL 

2)40 6«o±:tricMf5-ri>ffi«fc:, 04 ( d ) t^L 
!t J: 0 =5rT J. T;px f >)<>)vy'm.<r>Tm r^^ 3 o o 

Jg^^ixT^^*, ■IOTMR^^3 0 0±(Ih'>y 
>- ( B L) i:^l.±ia5iBtlffifii3 1 4*<J^li!c$a-CV^ 
roJ:3^^Ji<0MRAivuifi|ti!t!Nftt&^^t. 
[0047] Iim®3 

0 6 kt^mm^zi^ I, s V - T M Rm^f-immmm 

X'hh. ZffiSV-TURn=f-\i. 04 (D) COSV- 

i\Lxmm.m,^Ltz 2':)mmm^:'^tsmmm<n 

Tii, ^n^mm±iznm^tit:$mm(o-m'h 
y). TMR^^miimm±izm^tifzTmmm 
mtizim^ti^. zc^rmmimma. i^Lmm^mm 
thryi^mix. m±m^zm!^^tlf::mihyy 
=jx^bmm$tix^^i. ^mmm<r>TMRmi-(nmm 

iz. isM^xj'<'y}'vymizxmmmixmLfz 

iicox'hl. 

[0048] C:<7)TIVI RS^tii. 

mmm^tLX\'^i. 

I Ni-Cr-Pt*>^>^:l)y^'•y7T-l60 1 
P t - M n A^tf>^rl.m 1 K^fiSttl 6 0 2 
*<J2 nmOC 06 F e4*><i>=5r5^«ttl6 0 3 a 
il^lnmff) (Co6Fe4 ) o. 95 Bo. 05*»'o^:l'T^'^7 

TX^tt)i6 04a 

$<J2 n mcOC oe F e4*><;>^l.3S?K11S6 0 3 b 
: mi. 2nm(7)Ru*>^>^&^^mttS6 0 5 

*!;2 n mcOC og F e4*»^>^|.3SlKttl6 0 3 c 
I i!!<;l nmCO (CoeFe,) 0.95B0. 05*''5=3rSr^;l'7 
rXiae«6 04b 

iKl2 nmcOC og F e4*»^>^l)5HKttii6 0 3 d 

Al 203*>/i>^:Smi ^>'^-/^>'^''Jrl6 0 6 
2nm<OCo3Fe3N i^i)^hKl:hB^t^AM6 0 7 
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A i 203*>(b:5ri.m2 ^y^^;^Ayra6 0 8 

m2 n m<7)C oe F e, *>ii>^|,%6S'ttJ16 0 9 a 

*«>1 nm<7) (COfiFe,) 5.95Bo.o5**'?>=fl:S7't;l^7 

rXKttde 10a 

n mOC oe F e, *><;>^S^{aea 6 0 9 b 
2nmORu*><c>^rl.^Nlltt«6 1 1 
1^2 nmCOC Og F e4*>^>:5rl.^ffitt«6 0 9 c 
*<jlnmcO(Co5Fe4) o. 95 B,,. 05*''5>^S7'*''1'7 
rXKIiJieiQb 

*«J2 n m<7)C oe F 64 *><,^S3$attS 6 0 9 d 
Pt-Mn*^f,^Sm2K3$«tt®6 1 2 
Ta;i»A>^|,«a«6 1 3. 
[004 9] 3iH5ttl603a. rt;l^7r;^JKttS6 
04a, 3$ia[ttJl6 0 3b, #181416 0 5, m,m 
60 3c, r^yl/7rX®ttl6 04b*jit/%llttl 
603d{Cj;0,mi 6 0 3 m& 

^ixTlr^l). ^JKtt«6 0 9a, T^l\^yr:^m. 
me 10 a, 5SKtt®6 0 9b, ^mme 11,^ 
iattJi609c, r*/l'7r;^SStt«6 1 Obfcit/^ 
Ktt/|6 0 9 dlcj: 0, lg 2 c7)aiSiai'fkil«l 6 0 9 

14«fciU^Kttii^^t^a--/ hJi^flsi: LT loo 

[00 501 CO J: at, m\iii.ifWi2<7)'mmmc 

Il*«603, 6 0 9t::fcv>T, #KttlS:8^O2-:)C0 

6 0 3, 6 0 9t<i2'PCOr^;l^7r^iSttl*%^ix 
I.. >I<7)d*>, R3S«tt«6 0 2, 6 1 2{CjfiV^i!ic7)7 
^;U7rX{itta6 0 4a, 6 10b*^ MnJi;tJ[|ig± 
IfcLTStgtS. fl!J^rOTt;l^7r;^iatt)i6 0 4 

b , 6 1 0 a«i, #sjiae^biit« 6 0 3, 6 0 90 

imme 0 5, 611 Srfe^tf 200^Ktt«i- -v h 

[00 5 1 3 COi^^miffijiOSV-TMRS^tC 
*rL, *<j3 2 0°Ct'*<7l 0B#raoi^S$rtT-5fc. -^O 

[0052] 

[Hffiofsm^itBfl] 

[01 3 fi!*03$iatthy^'>yl-«-&^^0S*ffljtS:^ 
[02 } *^Bfllc^S3Si«ttbi^*yl^«-^^oa*fi| 



[03] *i6BSo^MJ^fli 1 tcfc ^imw& V y^ivm 
[05] ^mR(r>-'%mmi.zmmm. v >^)vm^ 

0, 

[06] ^w^nmmmm 3 cfc<t^«iai4 h y^m 
102-m.imtm 

1 0 2 a-T«i55Silitta 

\02h-±.m!mm 
10 4-meAi 
2o\-Tmm.%mm 

2 0 2"V\'.y7r-l 

203-mmm 

2QA-mmmm 

2 04a-TgP5ilSei 
2 04b-±^3SlSttl 

2 0 5-yinmmitm 

2 0b-Vy^-)VJ'^')Tm 

201-m.mm 

208-N i -FeJi 

2Q9-mm 
2 1 o-mmmm 
21 \ -±.mmMk 

3 0 2'->''Nv7r-l 

3 0 3-mmm.m 
3QA-mwmim 

3 04a-miTgB3SKttJi 

3 0Ah-^i±.mmi&m 

3 0 5-miJStJcR6ihl 

3 0 6-mi h>'^-/l'>'N'y7'l 

3oi-m\Lnm 
3os-%2 vy^^iw^^jrm 
3 0 9-^2wmtm 

3 09a-m2Tumm.m 
309h-m2±mm'&m 

3 10-^2&Sc|S»jhil 

311- %2mmm 

3 1 2- ^mm 

3 1 3-«l^^ffi 

3 14-±SEII«fii 

4 0i->'';3ya« 

4 0 2->-'-h«ffi 
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4 0 3. 4 04"-y-x, \iu-(ymm 
4 0 6 "SliaAfflioy- F7-f y 

60 l-A'.y^r-l 
60 2 •••miR5fe«ttl 

6 0 3-mus-fkiii«;i 

603a, 603b. 603c, 603d- 
6 04 a. 6 04 b-T^;l^7TXja[1tl 
6 0 5-^|^lS1i« 



606-lSi by^fW<:V7@ 

6 0 9-^2?i{l:ll«l 

609 a, 609b, 609c, 6 0 9 d-^iSttl 
6 10a, 6 10b -r^fV7rXm.Vtm 

6 1 1 -imm 

6 1 3- 



[HI] 



im2] 




m3] 



[114] 



(A) 



(B) 



(C) 



201 



205 





-5>10 

--aoO >204 
204a J 
-203 



r 

202 201 



(A) 



(B) 




(C) 



312 

^ 1 

>309 



-304aj 



(D) 



312--^^S^^'3 

^^Ss-310 l309 
309a J 



SOS- 
SOT 
306 



NX X X> V3Q3 

^^^^^^ 



^^304Jb*^ 



^5>305 Uo4 
304aJ 



301 302 
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(51) Int. CI. 7 iKW FI (##) 

H 0 1 L 27/105 H 0 1 L 27/10 4 4 7 

43/12 G 0 1 R 33/06 R 



Fj^-M^^) 2G017 AD55 AD62 AD63 AD65 

5D034 BA03 BA05 BA15 BA21 CA02 

CA08 DA07 
5E049 AAOl AA04 AA07 AA09 ACOO 

ACOl AC05 CB02 
5F083 FZIO GA25 GA30 JA60 PR22 

PR33 
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